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Introduction
Ovarian vein thrombosis (OVT) is a rare condition most often seen in the immediate postpartum period. OVT has been reported in approximately 0.05-0.18% of vaginal births and in 2% of births by Caesarean section [1] . Typical symptoms include fever, abdominal mass and pelvic pain [2] . OVT can be associated with pelvic inflammatory disease (PID), gynecological malignancies, pelvic surgeries and hypercoagulable states [2] . The incidence of idiopathic OVT is exceedingly rare. Only a few cases have been reported to date in healthy patients with no known etiology. Although a rare diagnosis, OVT can potentially cause fatal complications; therefore, early recognition and prompt treatment is important.
Case report
A 40-year-old woman with a past medical history significant only for irritable bowel syndrome, not on chronic medication, presented to the emergency room for acute right lower quadrant pain of 1 day duration. She had nausea but no vomiting, fevers, chills or other constitutional symptoms. She denied oral contraceptive use, recent pregnancy or recent abdominal wall surgery. She did report a motor vehicle accident 2 months ago that caused significant breast and abdominal wall hematoma and bruising from her seatbelt.
Her past surgical history is significant for remote history of bilateral tubal ligation and endometrial ablation more than 5 years ago, and two total knee replacements. She has no family history of hematological disorders or hypercoagulability.
On physical exam she was afebrile and normotensive without tachycardia. Her abdomen had some residual bruising from her recent car accident but no striae or palpable masses. Laboratory data revealed a white blood cell count of 12. In the emergency room, she underwent a computed tomography (CT) scan to rule out appendicitis (Fig. 1) . The CT scan showed a normal appendix but a new finding of right ovarian venous thrombosis without any hematoma.
She was admitted to the hospital and started on anticoagulation, low-molecular-weight heparin 1 mg kg À1 body weight initially until INR was therapeutic (INR 2-3) and warfarin for a total duration of 6 months. Her abdominal pain resolved on day two and she was discharged with instructions to follow-up with hematology and a plan to repeat the CT in 3 months.
Discussion
Austin described the first known case of OVT in the postpartum setting in 1956 [2] . OVT can occur in many clinical contexts but is most commonly seen up to 4 weeks postpartum [3] . Ninety percent of cases have been seen in the first 10 days [4] . OVT is also known to be associated with pelvic surgeries for malignancies [5] [6] [7] . A retrospective study carried out at the Mayo Clinic examined around 40 patients with OVT and found 34% of OVT cases were associated with malignancies, 23% with PID and 20% with pelvic surgeries [8] .
Idiopathic OVT excludes conditions such as the postpartum, malignancies, PID, recent surgeries and any other risk factors predisposing to a hypercoagulable state. To date, only nine cases of idiopathic OVT have been reported.
Upon further review of the reported cases, three patients seemed to have risk factors, such as recent pregnancy, oral contraceptive pill usage and recent pelvic inflammatory disease followed by surgery. In one case, the 29-year-old female was on low-dose estrogen-progesterone combination pills for 2 months prior to diagnosis of an OVT. In another case, 3 weeks prior to the diagnosis of OVT, the patient underwent bilateral laparoscopic salpingectomy for a pelvic inflammatory disease. In the third case, the patient had given birth shortly before OVT.
The incidence of OVT is higher in the right ovarian vein, with 70-90% of cases occurring on the right side, whereas 11-14% are bilateral [9] . This is presumably from the longer length and the lack of competent valves on the right side. In the postpartum setting, OVT is believed to be a result of physiological dextrorotation of the uterus and compression of the right ovarian vein and inferior vena cava (IVC) [5] . The etiology is similar to other thrombotic events. In the puerperal period, OVT is thought to be a result of venous stasis and the increased circulation of clotting factors [7] .
Symptoms can be non-specific and include pelvic pain, fever and abdominal mass (which was seen in only one out of eight reported cases). OVT is usually found while looking for other causes of lower quadrant abdominal pain [10] [11] [12] [13] .
Diagnosis requires a very high index of suspicion owing to its rarity and non-specific presentation. The differential diagnosis can be any of the conditions causing lower abdominal pain. Imaging studies are important to establish a diagnosis. Ultrasound is the initial imaging study of choice as it is inexpensive, free of radiation and doesn't require contrast. Its downsides are that it has a sensitivity of only 56%, it is operator dependent and visualization may be limited by overlying bowel gas [14] . CT with intravenous contrast is superior and has 100% sensitivity and 99% specificity. Magnetic resonance imaging (MRI) has 92% sensitivity and 100% specificity but is more costly compared with CT [5, [11] [12] [13] 15] . Complications, although rare, can be fatal and include septic thrombophlebitis, extension of the thrombus into the IVC and pulmonary embolism (PE). The incidence of PE is about 25% in untreated OVT patients and mortality is about 4% [2] .
Anticoagulation is the mainstay of treatment. Heparin and warfarin have been traditionally used. To date there are no data to support the use of novel oral anticoagulants (NOACs) in OVT. NOACs offer advantages over traditional warfarin and heparin. However, clinical experience with these drugs in rare thrombosis has not been fully explored and will need further trials. A few case reports and a small series of patients have demonstrated good efficacy and safety in patients with portal vein thrombosis and cerebral venous thrombosis. These results are promising and may possibly extend the use of NOACs in other rare types of thrombosis. However, more prospective and larger studies are warranted in the future. Initiation and appropriate duration of anticoagulation are also a matter of debate. Some argue that incidentally found OVT related to surgery may not need anticoagulation unless complications are noted [16] . A majority of experts believe rare thrombosis should be treated like lower extremity deep vein thrombosis (DVT). The application of DVT guidelines is considered reasonable as outcomes are comparable [8, 17] . There are no definitive guidelines for duration of anticoagulation. Some case reports suggest repeating imaging after 40 or 60 days and stopping anticoagulation if the resolution of thrombus or calcification is noted on follow-up imaging.
Antibiotics are used as empiric treatment for endometritis in the postpartum setting when OVT presents with fever and abdominal pain [3, 18] .
Routine screening for occult malignancy is not recommended as the incidence of occult cancer is low among patients with a first episode of venous thromboembolism (VTE) [19] . A Cochrane systematic review in 2015 concluded that there was no evidence of a survival benefit in screening for cancer after a first episode of unprovoked VTE [20] . Thorough history and physical examination followed by patient-specific imaging is recommended. Routine hypercoagulable work-up may not be necessary but all the reported cases of idiopathic OVT underwent work-up with negative results.
Our patient was diagnosed with an idiopathic OVT because none of the above predisposing factors for OVT were found. She was initially started on low-molecularweight heparin and later transitioned to oral warfarin therapy. The patient's abdominal pain subsided soon after starting anticoagulation and she was discharged with instructions to follow-up with hematology and a plan to repeat imaging in 3 months to determine the need for continuing anticoagulation.
Conclusion
OVT is a rare diagnosis and should be in the differential diagnosis for lower abdominal pain even in women outside the postpartum range once more common conditions have been ruled out. CT imaging with intravenous contrast has high sensitivity and specificity in detecting OVT and may be more cost-effective than MRI. Duration of treatment is debatable but most patients are treated for a duration of 3-6 months. Because of its potentially catastrophic complications, prompt recognition and treatment are important.
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